Combination of copper-chelating agent, trientine, and methotrexate attenuates colorectal carcinoma development and angiogenesis in mice.
Recent studies have suggested that an anti-angiogenic agent could improve the inhibitory effects of standard chemotherapeutic drugs against tumor development. We previously reported that the clinically used copper-chelating agent, trientine dihydrochloride (trientine), exerted strong anti-angiogenic activity and inhibited tumor growth. The aim of the current study was to examine the combined effect of trientine and methotrexate on the development and angiogenesis of xenograft human colorectal carcinoma (CRC) cells at clinically comparable low doses. When used individually, both trientine and methotrexate significantly suppressed CRC development along with inhibition of neovascularization in the tumor. A combination regimen of trientine and methotrexate exerted the most potent tumoricidal effect and led to 'tumor dormancy.' The combination of these agents also resulted in a marked suppression of the angiogenic factors, in particular the vascular endothelial growth factor and interleukin-8, and an increase of apoptosis in the tumor. In vitro studies revealed that neither trientine nor methotrexate was cytotoxic for tumor cells. On the other hand, the endothelial cell proliferation and tubular formation were significantly suppressed by these agents. The combined treatment of trientine and methotrexate at clinically comparable low doses could inhibit CRC development and angiogenesis, as well as suppress the angiogenic factors. Because both agents are widely used in clinical practice, the combination regimen may represent a potential new strategy for CRC therapy in the future.